To compare the emergency department (ED), primary, and psychiatric care visit rates associated with the presence and absence of a developmental disability (DD) and a mental illness.
Abbreviations
SMI-only SMI without DD P eople with a DD have higher rates of chronic medical and psychiatric conditions than the general population. 1 People with a concurrent psychiatric illness comprise a significant proportion of the DD population (41%) 2 and have even greater health care needs and potentially larger gaps in care, than those with DD-only. 3 These people access mental health services younger and more frequently than people with psychiatric disorders but no DD 4, 5 and are frequent users of EDs. 6 It has been suggested that ED visits by people with psychiatric disorders with DD occur, in part, because other resources are inadequate 7, 8 and thus serve as a barometer of the adequacy of primary and specialty outpatient care. A recent study found that lack of primary care predicted ED use in a sample of adults with DD experiencing psychiatric crisis, when adjusting for age, sex, residential setting, and disability severity. 9 Only one population-based study from the United States has examined the relation in people with DD between the adequacy of primary care and ED use 10 but it did not look specifically at health service patterns for those with both DD and psychiatric disorder. This raises the question of whether the relation holds for people with the most complex needs. Research in the general population has suggested that it does not, reporting that frequent users of ED services are also frequent users of outpatient care. 11, 12 Our study's first goal is to present the demographic profile of Ontario adults with DD, with and without mental illness of varying degrees of severity, relative to Ontarians without DD. Our second goal is to describe the ED, primary, and psychiatric care visit rates associated with the presence and absence of DD and mental illness. We speculated that primary and psychiatric care visit rates, along with ED use, would be higher in people with DD than those without. Across the psychiatric disorder categories, we hypothesized that the SMI category would be associated with the highest rates of ED, primary, and psychiatric care visits. Finally, when DD and mental illness co-occur, people with SMI-DD would have the highest likelihood of ED use despite high rates of outpatient services.
Method
Our study was completed using several linked administrative health datasets held at the Institute for Clinical Evaluative Sciences. Together, these datasets contain information on all in-and outpatient physician visits made by the Ontario population. Diagnostic data contained in these datasets before April 1, 2007, were used to identify 6 groups of people (described in further detail below, in the Group Assignment Data Sources and Definitions section): 
Group Assignment Data Sources and Definitions
Group assignment was performed using data from 4 sources: the OMHRS, which collects data on clients in adultdesignated mental health hospital beds, including beds in general, provincial psychiatric, and specialty psychiatric facilities since 2006; the Discharge Abstract Database from the Canadian Institute for Health Information, which contains data on all inpatient admissions other than those recorded in OMHRS; the OHIP database, which contains
Clinical Implications
• Given that a significant proportion of adults with DDs develop psychiatric disorders and rates of SMIs in particular are significantly higher than those of the general population, provision of psychiatric care is crucial.
• Patients with DDs and psychiatric disorders are likely to require more than simple access to psychiatry and primary care to prevent ED visits.
Limitations
• Research findings were based on administrative data, thus diagnoses cannot be validated.
• Our study provides information at the population level but cannot speak to the relation between outpatient care and ED care at the individual level.
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The People were categorized into 1 of 6 mutually exclusive groups in a hierarchical fashion. People were first divided into those who received a DD diagnosis in the absence of, or before, a psychiatric disorder diagnosis and those who had not. Next, both groups were subdivided into those who had received a psychiatric diagnosis between 2005 and 2007 and those who had not. Next, people with a psychiatric diagnosis were subdivided into those with an SMI and those with an OthMI. Given their size relative to the other 5 groups, only a random subset (20%) of people who had neither a psychiatric diagnosis nor a DD diagnosis were used to comprise our general population group. All people were required to have had contact with the health care system in the 5 years before April 1, 2005. While our focus was the group hypothesized to have the most complex needs (SMI-DD), the creation of these 6 groups also allowed us to compare people with DD, SMI, OthMI, and no mental illness singly and in combination.
Demographics
Statistics Canada's Postal Code Conversion File was used to assign postal codes of residence to the 2006 Census subdivisions. From these subdivisions, we determined the urban or rural status of patients, using the Statistical Area Classification of Statistics Canada. 15 Rural represents the areas that are outside of the commuting zones of larger urban centres, with a core population of 10 000 or more. Neighbourhood income quintile was also derived using the Statistics Canada's Postal Code Conversion File, using 2006 Census dissemination areas for household size and community of residence.
Ontario's Registered Persons Database is the province's health care registry and was accessed for patient demographic information, including age, sex, and place of residence for all people covered by OHIP.
Health Service Use
Health service use was based on data for the period between April 1, 2007, and March 31, 2009. For each person in our 6 groups, we ascertained whether he or she had visited a primary care physician, a psychiatrist, or an ED during those 2 years, as well as the number of visits he or she made. For ED visits, additional information on type of visit, triage level, and time of visit was also captured as indirect measures of the accessibility or adequacy of primary care. Visit type was grouped as either psychiatric or nonpsychiatric, based on the primary discharge diagnosis coded in the NACRS record (F code, or not F code). The triage categories of 4 and 5 (semiurgent and nonurgent, respectively) were used to identify ED visits with less urgency, compared with those with greater urgency (categories 1, 2, and 3; resuscitation, emergent, and urgent, respectively). We also examined the proportion of after-hours ED visits, compared with those occurring within 9-to-5, Monday-to-Friday hours, based on the registration time listed in the NACRS record.
Descriptive statistics were used to describe the sociodemographic characteristics and service use of our 6 groups. Because our 5 groups with illness were populationbased rather than samples, we did not compute statistics for this part of the analysis. To compare the combined use of primary and psychiatric outpatient care to ED care, we calculated age and sex risk-adjusted rates and 95% confidence intervals using logistic regression models. All analyses were conducted using SAS, version 9.2.
16

Results
Demographics
The total number of adults with DD in our study was 43 549. Among these, 19 759 (45%) had a concurrent psychiatric disorder. For 5220 people (26.4% of the total with DD and psychiatric disorder), the specific concurrent disorder was categorized as SMI-DD. In contrast, among those with a psychiatric disorder but no DD (n = 2 042 805), only 8% were categorized as SMI-only. On average, the DD groups were younger than either the SMI-only or the OthMI-only groups and had a greater proportion falling in the young adult age range of 18 to 24 years (Table 1) . Among people with DD, those with SMI-DD appeared to have a similar age profile as those with either OthMI-DD or DD-only, with the exception of fewer young people in the SMI group. All 3 DD groups were more likely, compared with those without DD, to live in the poorest neighborhoods. However, there was a gradient, with people with DD-only having the lowest percentage of residents from the lowest quintile (26.9%) and those with SMI-DD having the highest (34.8%).
Patterns of Health Care Use
As shown in Table 2 , most people in all 6 groups had visited a primary care provider at least once in the 2-year period. The 2 groups with no mental illness had the lowest percentages of visiting any primary care (DD-only, 81.1%; general population sample, 78.5%). Among the remaining groups, people with a DD were less likely to visit any primary care than those without (SMI-DD, 89.5 % and SMI-only, 93.2%; OthMI-DD, 89.3% and OthMI-only, 93.8%) and were also less likely to make frequent (≥10) visits when they did. In contrast, the presence of DD was associated with an increased likelihood of psychiatric visits and an increased likelihood of frequent visits during the 2-year period.
The patterns for ED visits were similar to those found for psychiatric visits. The presence of DD was associated with an increased likelihood of ED visits during the 2-year period, as was the presence of SMI. People with SMI-DD were more likely to visit an ED than their counterparts (62.6%, compared with 51.0% for SMI-only), as were those with OthMI-DD (52.9%, compared with 40.2% for OthMI-only) and DD-only (44.1%, compared with 28.2% for the general population sample). The same pattern was To compare primary and psychiatric outpatient care to ED care between the 6 groups, we adjusted for age and sex and calculated the 95% confidence intervals around the riskadjusted rates (Figure 1) . The clear gradients shown in Table  2 persist (indeed, the adjusted and unadjusted rates were quite close). For primary and psychiatric care, the 2 SMI groups were statistically similar and had the highest riskadjusted rates (94.8% and 95.0%, respectively), while the general population sample had the lowest (79.3%). Rates for the other 3 groups were statistically distinct, both from the highest and lowest rates, as well as from each other. For ED care, the 6 groups were all statistically distinct from each other, owing to the very narrow confidence intervals.
The group with the highest risk-adjusted rate of any ED visit was the SMI-DD (62.9%), followed by the OthMI-DD and SMI-only groups, the DD-only group, and the OthMI-only group. The general population sample had the lowest riskadjusted rate of ED care (28.2%).
To compare the relation between primary and psychiatric outpatient care to ED care, we calculated the ratio of these risk-adjusted rates. The ratio was lowest for the most severe group (SMI-DD, 1.5), followed by ratios ranging from 1.8 to 1.9 for the OthMI-DD, DD-only, and SMI-only groups, and ratios of 2.3 to 2.8 for the OthMI-only and general population groups, respectively.
Discussion
Our study describes the demographics and service use patterns of the adult population with DD, with varying degrees of psychiatric disorder, demonstrating high use of ED services in those with complex needs, despite access to outpatient care. Our study is unique in several ways. Internationally, this is the first population-based study that examines the dual diagnosis group in terms of severe and less severe psychiatric disorder. It is the first to compare different DD psychiatric subgroups with parallel subgroups that do not have DD and to report prevalence rates based on Canadian data. Finally, no other studies have considered OthMI-DD DD-only OthMI-only SMI-only General population sample 3 types of health care use (that is, primary care, outpatient psychiatric care, and ED care) as they relate to DD, with and without psychiatric disorder.
The number of adults we identified as having DD is equivalent to a prevalence rate of 5.4 per 1000, which is comparable to what was recently found in another Canadian province using administrative health data. 17 Our study found that 45% of adults with DD also had a psychiatric diagnosis, similar to the 40.9 rate reported in a recent epidemiologic study in Scotland. 2 Among people with DD and psychiatric disorder, the proportion of adults with SMI was much higher than was found in those without DD, a finding similar to what was reported in Australia. 5 The association we found between psychiatric disorder, DD, and living in the poorest neighbourhoods is consistent with what has been reported in the United Kingdom, in children and adolescents, 18 but different from what has been reported in Scotland, where no association was found for adults with DD.
2 Differences again may be due to differences in methodology between studies. Our study, based on administrative data, may have included more people with mild DD living in poverty but not known to community disability providers than the Scottish study.
Our study found that most people had access to at least some primary care, and people with psychiatric issues were more likely to access psychiatric and ED services than those without. Access to primary care may be better among Canadians with DD, compared with a US-based population with DD supported by Medicaid. For example, the study by Wood et al 10 found that most people had less than one primary care visit in a year. The proportion of people in the 3 DD groups who visited EDs in our study (44% to 63%) were considerably higher than the proportions reported in the US study (18%) 10 and the Taiwan study (18.4%). 8 This difference in findings is likely due, in part, to the different observation periods (2 years, 1 year, and 7 months, respectively) used to calculate the ED visit frequency.
High rates of ED visits reported here cannot be attributed to a general inability to access primary care because most patients had at least one primary care visit during the study period. We found a gradient for psychiatric and ED use by mental illness severity whereby the most severely impaired group (those with SMI-DD) had the greatest likelihood of ED and psychiatric visits. These findings suggest that ED use as a barometer for inadequate outpatient care may be applicable primarily for groups that have conditions of mild or moderate severity. This interpretation is supported by other studies in Canada, 11 the United States, 19 and Sweden, 12 which have also demonstrated that high users of ED services also frequently use primary and specialty outpatient services (albeit not for a DD population). As would be expected, groups with mental health or DD concerns had higher percentages of ED visits for mental health reasons. However, note that even for the group with the highest proportion of mental health-related ED visits, most visits were still for medical reasons, reflecting that people with DD have multiple physical and mental health needs. Rather than strictly consider whether the frequency of outpatient visits should be increased for people with the most severe and complex mental health needs, the quality of care provided during each visit should also be examined. In Canada, family physicians and psychiatrists receive very limited training on treating patients with DD, 20, 21 and physicians may be unable to address all presenting issues proactively, particularly for people with complex conditions. Another critical factor, in addition to frequency and quality of visits, may be continuity of care between visits. Wood et al 10 found that ED use was highest for people with DD who had low continuity of primary and specialist care.
Even if the quantity, quality, and continuity of medical care could be improved, coordination of care between health care providers and other sectors (particularly the social services sector) remains an issue. These other services and supports are particularly important for people with dual diagnosis who require mental health services as well as residential, vocational, and family supports. The challenges for providers to coordinate care and for people with DD to navigate across multiple sectors are considerable but important, as the consequence of poor coordination may be increased risk of crisis.
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Limitations
These analyses are subject to several limitations. Our study used only administrative data that are collected for purposes other than research. Consequently, important issues (most notably, quality of care) could not be addressed. Inaccuracy in postal codes (in this case, owing to lack of routine updating of Ontario's Registered Persons Database addresses), inaccurate diagnoses, and use of area-level socioeconomic information are among the limitations of administrative data. 23 However, prior investigation into these limitations has shown that they are unlikely to have had an important impact on our main findings. 24 DD diagnosis was ascertained through administrative data, as opposed to clinical diagnosis 2 or a DD registry, 5 and has not been validated. Inclusion of syndromes and related developmental disorders may have allowed for the inclusion of some people who have significant cognitive impairments and adaptive behaviour deficits but IQ scores of 70 or more. Such categorizing is consistent with how DD is defined in Ontario but may not match diagnostic categories adopted in other studies or jurisdictions.
Categorization of health services in our study was quite general and does not reflect the nature of each type of service provided or potential overlap among services.
The descriptive analyses do not speak directly to clinical significance, which requires other information (for example, specific type and severity of illness, individual preferences, and response to services). Consequently, our report should lead to other studies that examine the clinical impact of differences in the service use patterns we have reported. Finally, because our study only provides population rates, we cannot comment on how the services provided by general and specialty outpatient care interact with ED care at the individual level. Getting more information about this interaction will be important to help us develop better interventions, outreach, and organization of health services.
Conclusions
People with DD and psychiatric disorder have complex needs. They visit hospital EDs frequently, even though the ED is not an ideal environment for them. 7, 25, 26 As severity of psychiatric comorbidity increases, ED use cannot simply be attributed to poor access to either primary or psychiatric care. Rather, increased ED use among people with DD and concurrent psychiatric illness occurs despite reasonable access to primary care and specialty services, compared with access by people without DD. The needs of people with DD and concurrent psychiatric illnesses need to be measured carefully and responded to proactively and comprehensively so that inappropriate ED use can be reduced. Large-scale studies, such as this one, should be followed up with more in-depth quantitative and qualitative research into determinants of ED use, and mechanisms to decrease such use in people with complex needs.
